Introduction
The increasingly complex health care needs of the US population require a new vision and a new paradigm for the organization, financing, and delivery of health care services. Some 5% of adults (12 million people) have three or more chronic conditions and a functional limitation that makes it hard for them to perform basic daily tasks, such as feeding themselves or talking on the phone (Hayes et al., 2016) . This group, "high-need, high-cost" (HNHC) people, makes up our nation's sickest and most complex patient population. HNHC adults are a heterogeneous population that consists of adults who are under 65 years old and disabled, those who have advanced illnesses, the frail elderly, and people who have multiple chronic conditions. Those complex patients account for about half the nation's health care spending (Cohen and Yu, 2012) . HNHC patients are often people who, despite receiving substantial health care services, have critical health needs that are unmet. That population will often receive ineffective care, such as unnecessary hospitalizations. By giving high priority to the care of HNHC patients, we can target our resources where they are likely to yield the greatest value-better outcomes at lower cost.
We have an unprecedented opportunity to increase value of health care by rethinking our approaches to serving HNHC patients. The Patient Protection and Affordable Care Act (ACA) offers an array of incentives and tools for pilot-testing and refining alternative delivery and payment models, and many states and private payers have been experimenting with new approaches. Health systems have responded by developing new approaches to health care delivery and DISCUSSION PAPER greater public health outreach. The shift toward valuebased, population-oriented care encourages the multiple providers (in and outside the health care system) involved in a patient's care to collaborate to provide appropriate, high-quality care and achieve better patient outcomes. Now we need to disseminate information about successful programs, modify payment and financing systems, create a health care system that is conducive to the spread and scale of promising innovations, and eliminate remaining barriers that have impeded the adoption of effective approaches to caring for the nation's most clinically and socially disadvantaged patients.
This paper explores key issues, spending implications, and existing barriers to meeting the needs of HNHC patients. We suggest policy options for a new federal administration to improve complex care management, care coordination, and integration of services for that population. Given that the number of patients living with multiple chronic illnesses is likely to grow, finding ways to improve outcomes for this population while avoiding unnecessary or even harmful use of health care services should have high priority for the new president and new administration.
Overview of High-Need, High-Cost Patients
HNHC patients are people who have clinically complex medical and social needs, often with functional limitations and behavioral-health conditions, and who incur high health care spending or are likely to in the near future. The people in that population have varied medical, behavioral-health, and social-service needs and service-use patterns. A recent analysis of the nationally representative 2009-2011 Medical Expenditure Panel Survey by Gerard Anderson, of Johns Hopkins University, showed that 94% of people whose annual total health care expenditures were in the top 10% of spending for all adults had three or more chronic conditions (Hayes et al., 2016) . Some 34% of the total adult population, more than 79 million people, have three or more chronic conditions without any functional limitation, and their average annual health care spending ($7,526) is 55% higher than that of the total adult population ($4,845) .
The additional burden of a functional impairment in the presence of multiple chronic conditions-that is, a long-term limitation in performing activities of daily living, such as bathing and eating, or instrumental activities of daily living, such as using the telephone or managing money without assistance-can substantially increase health care spending and use and the likelihood of receiving poor-quality care. Average annual health care expenditures are nearly three times as high for adults who have chronic conditions and functional impairments as for adults who have only chronic conditions ($21,021 vs $7,577) (Hayes et al., 2016 ) (see Figure 1) . People who had multiple chronic conditions and functional limitations were more than twice as likely to visit the emergency department and three times as likely to experience an inpatient hospital stay as adults who had only multiple chronic conditions. They also were less able to remain in the workforce, so their annual incomes were much lower and they had greater difficulty in paying for medical services. They shouldered a greater cost burden with higher out-of-pocket costs ($1,169) than the US average ($702) (Hayes et al., 2016) . Thus, functional impairments, both physical and cognitive, are important considerations when one is trying to identify and understand sick and frail patients whose health care is expensive.
The challenges facing HNHC patients extend beyond medical care into other related areas in which the relationship with their underlying illnesses can be complex. These patients often have substantial social needs and behavioral-health concerns. Serious illnesses can lead to job losses, substantial economic hardships, and difficulties in navigating the health care system, including being unable to get to appointments. Inadequate social services-such as a lack of stable housing, a reliable food source, or basic transportation-can exacerbate health outcomes and increase health spending (Taylor et al., 2015) . Similarly, adults who have behavioral-health conditions frequently experience fragmented care with no single coordinating provider, and this can result in higher spending and poorer outcomes (Druss and Walker, 2011) . And people who are experiencing serious illness and approaching the end of life, primarily older people, often receive care that is unwanted, contrary to their preferences for care, and of highest cost (Brownlee and Berman, 2016) . Addressing any one part of these complex relationships in isolation (for example, just the medical issues, just the social factors, or just the mental health problems) is probably inadequate. It is critical to take a holistic approach in which programs are tailored to address the whole array of issues for HNHC patients.
Health-system leaders, payers, and providers will need to look beyond the regular slate of medical services to coordinate, integrate, and effectively manage care for behavioral-health conditions and social-service needs for functional impairments to improve outcomes and lower spending.
Population Segmentation: A Critical First
Step to Match Interventions to Patients' Needs HNHC patients make up a diverse population, including people who have major complex chronic conditions in multiple organ systems, the nonelderly disabled, frail elders, and children who have complex special health care needs. The heterogeneity of the population speaks to the implausibility of finding one delivery model or one program that meets the needs of all HNHC patients. Instead, payers and health systems may need to divide these patients into groups that have common needs so that specific complex care-management interventions can be targeted to the people who are most likely to benefit. Research by Ashish Jha, of the Harvard School of Public Health, is under way to derive a manageable number of groups among high-cost Medicare beneficiaries empirically on the basis of an analysis of multiple years of Medicare claims data.
Value-based delivery systems require a shift away from the disease-specific medical model, in which each clinician operates in his or her own specialty, to one that is more integrative and accepts multimorbidity and multidisciplinary care as the norm. In most health systems, care coordination occurs sequentially, and this may be adequate for uncomplicated cases. However, complex cases require seamless coordination with the spectrum of providers, patients, and caregivers reviewing and sharing information concurrently to inform and modify treatment plans simultaneously (Thompson, 2003) . Many HNHC patients may move between groups and settings as their needs change, so flexibility and adaptability are essential for any intervention.
Denver Health, an integrated health system and the largest safety-net provider in Colorado, stratifies all patients according to risk by using a combination of riskprediction software, medication data, functional status, and clinical indicators to identify patients who may need the help of nurse care managers, patient navigators, or clinical pharmacists (Hughes et al., 2004) . The highest-risk patients are divided into nine segments, for example, people who have catastrophic conditions that include long-term dependence on medical technology (such as dialysis machines or respirators) 
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and patients whose conditions require continuing care (such as AIDS or heart-transplantation patients). Lowrisk patients may receive text messages with reminders about appointments, but higher-need patients receive comprehensive followup care after appointments and substantial social and behavioral-health support (Johnson et al., 2015) . For the highest-risk patients, Denver Health funded three high-intensity clinics with small patient panels, such as adults who have significant mental health diagnoses and recent multiple readmissions. Segmentation is not without its practical challenges. First, it is expensive to develop. Denver Health received a $19.8 million grant from the Center for Medicare & Medicaid Innovation (CMMI) in 2012 to support its risk-prediction development process. Second, there is an inherent tension between integration and specialization of services when patients are divided into groups, which could lead to increased fragmentation of care. More analysis is needed to assess the implications of segmentation and identify the best ways to ensure coordinated, patient-centered, and continuous care.
What Works? Lessons from the Literature on Promising Models for the High-Need, HighCost Population
Improvement in the HNHC population has proved difficult to achieve in many instances; however, the evidence shows that a number of care-management models targeting HNHC patients have had favorable results in quality of care and quality of life and mixed results in their ability to reduce unnecessary hospital use or reduce costs of care (Boult et al., 2009; Brown et al., 2012; Hong et al., 2014b; Nelson, 2012) . A 2015 review of the literature by Johns Hopkins University researchers identified 13 rigorous studies that reported health care use and spending outcomes for patients who had multiple chronic conditions. Of the 13, 12 reported a significant reduction in hospital use or cost; however, only 2 of the 12 showed significantly favorable results in all three domains of the triple aim: quality of care, patient experience, and use or cost of care . There are important issues regarding the sustainability of these models. For example, only half the programs identified were still operating when they were contacted by Johns Hopkins researchers in 2015. To illustrate the variety of interventions that target HNHC patients and have been shown to work, Table 1 presents four examples of successful models. The four were selected because they have generated evidence of improved care, better patient experience, and lower use or cost of care and they show the variety of care settings in which such models can operate, including a primary care practice, the community setting, and a patient's home.
An examination of the care-management models that had favorable outcomes reveals their common features. Common attributes include closely targeting patients who are most likely to benefit from the intervention, comprehensive assessment of patients' risks and needs, specially trained care managers who facilitate coordination and communication between patient and care team, and effective interdisciplinary teamwork McCarthy et al., 2015) . An important feature of innovative models is the ability to manage patients in multiple settings because patients are at high risk of moving from primary care to hospital to post-acute care site or nursing home. An analysis by Avalere in 2014 showed substantial return on investment in programs that actively managed Medicare patients' transitions between hospital, skilled nursing facility, and home (Rodriguez et al., 2014 ).
Challenges to Spread and Scale
Despite evidence from a number of models that show spending reductions and increased efficiency, several barriers limit the widespread adoption of these programs. The most prominent obstacle is the misalignment of financial incentives. Few programs like accountable care organizations (ACOs) have implemented value-based physician compensation to align with value-based payment; capital and reorganization costs are often borne by the providers, but the savings accrue to the ACO or payer. The financial incentives do not always accrue to the program that undertakes the investment; for example, Medicare typically makes the investment necessary to keep HNHC patients out of nursing homes or long-term care facilities, but the savings accrue to Medicaid and thus are shared by federal and state governments.
Among nonfinancial barriers, professional uncertainty and lack of training and skill to take on new roles can impede the successful adoption of care management and the necessary accompanying culture change. Training in care coordination, for example, is a necessary addition to the academic curriculum. A lack of other mental-health needs; entry by referral from primary care provider; model has been adapted to serve nonelderly patients who have complex needs.
Specially trained care managers in primary care clinics perform person-centered assessment and work with families and providers, using a specialized informationtechnology system to formulate and implement a care plan to ensure continuity and provide coaching and selfcare education to patients and families (Bodenheimer and Berry-Millett, 2009 ).
Controlled study comparing patients receiving care management in seven intervention clinics with similar patients in six control practices within Intermountain Healthcare found decreased hospitalization rates after 2 years for intervention (Dorr et al., 2007) patients and about 20% reduction in mortality among all Care Management Plus patients with reduction most pronounced in patients who had diabetes (Dorr et al., 2008 Each PACE site provides comprehensive preventive, primary, acute, and long-term care and social services-including adult day care, meals, and transportation-to allow patients to live independently in the community; an interdisciplinary team meets regularly to design individualized care plans; clinical staff are employed or contracted by the local PACE organization, which is paid on a per-capita basis and not on the basis of volume of services provided (Beauchamp et al., 2008) .
PACE enrollees experienced fewer hospitalizations but more nursinghome admissions, better quality of some aspects of care (such as pain management), and lower mortality than comparison groups (Ghosh et al., 2014) ; PACE appeared costneutral with respect to Medicare and may have increased costs for Medicaid although more research is needed to reflect current payment arrangements (Ghosh et al., 2014) ; a later study found that PACE may be more effective than home-and community-based waiver programs in reducing long-term nursing-home use (Segelman et al., 2015) ; higher self-rated PACE team performance and other program characteristics were associated with better enrollee functional health outcomes (Mukamel et al., 2006; Mukamel et al., 2007) .
Transitional care
Naylor Randomized controlled trial found the following 1 year after discharge:
• 36% fewer readmissions.
• 38% reduction in total costs. • Short-term improvements in overall quality of life and patient satisfaction (Naylor et al., 2004) . interoperability for electronic health record systems precludes integration and coordination throughout the care continuum. Finally, lack of rigorous evidence from multisite interventions-in both the public and private sectors-can make it difficult to determine the generalizability and sustainability of different models or program features in multiple contexts. A shared evaluation framework or common set of outcome measures could help to accelerate testing in both the private and public sectors, which is an important strategy for building a robust evidence base.
Recommended Vital Directions
The aging of the population, the shift toward valuebased payment, the growth of alternative delivery systems, and the growth of managed care (both Medicare Advantage and Medicaid managed care) are prompting providers and payers to focus their attention on HNHC patients. In anticipation of the new federal administration, we outline a variety of promising policy options that could improve complex care management for people who are at risk of poor outcomes and unnecessary use of health care and high expenditures for it.
Promote Value-Based Payment
A critical strategy to improve care for HNHC patients is to continue to expand the prevalence and improve the effectiveness of value-based payment for risk-bearing organizations, such as ACOs, Medicare Advantage (MA) plans, and risk-based Medicaid managed-care plans. As mentioned above, HNHC patients are the heaviest users of services, and in a fee-for-service environment, there is little incentive for providers to collaborate to help patients who have clinically and socially complex needs. Furthermore, with fee-for-service payment, health systems or hospitals that are developing innovative approaches to help to keep patients healthy or avoid hospitalizations face substantial financial losses. In contrast, capitated payments to a group of providers, such as an ACO or MA plan, give providers an incentive to focus on quality of care and efficiency of services for their patient populations without being preoccupied with generating volume to increase revenue. Department of Health and Human Services Secretary Sylvia Mathews Burwell has announced the goal of ensuring that 90% of Medicare payments be value based by 2018 (Burwell, 2015) , and a new administration should continue that policy direction because it could have considerable favorable implications for HNHC patients.
Improve the Design and Implementation of ValueBased Payment
Despite the promise of value-based payment, much evaluation and fine-tuning of new payment approaches are needed to improve its implementation and in particular to understand the implications for patients who have clinically and socially complex needs. However, on the basis of experience with value-based payment thus far, a number of needs for improvement have already emerged. First, there needs to be greater alignment between value-based payments to risk-bearing organizations and value-based payments to individual providers that are part of those organizations. A recent study found that most ACOs and risk-based plans continue to pay their individual clinicians on a fee-for-service basis, and this makes it difficult to translate the ethos of value-based payment to practicing clinicians (Bailit et al., 2015) . If the individual providers or practice sites do not feel the shift toward accountability, population health, and value, the diffusion of promising practices or models of care will be slow. Medicare and Medicaid could work more closely with private provider organizations to achieve greater symmetry between organizational and provider payment approaches. It will also be crucial to make sure that the new incentives do not place such undue financial pressure on providers that they compromise care. Second, value-based payments to providers must account for the different risks that HNHC patients bring to their care and appropriately pay the entities that accept the risks. Most risk-adjustment systems have not done an adequate job of that. Without appropriate risk adjustment, providers face natural pressure either to skimp on care for the sickest patients and the ones who have the most complex conditions or to avoid them entirely. Recently, concern has grown that current risk-adjustment formulas used by the federal authorities do not account adequately for patients' physical, behavioral, and social service needs, which are factors that substantially affect the health of the nation's sickest and poorest patients and the ones who have the most complex conditions (Barnett et al., 2015) . Adapting risk-adjustment methods to capture the scope of those patients' risk more accurately will be critical for effective implementation of value-based payment policies.
A third concern is the misalignment between investment and savings. The savings from many complex care management programs often benefit another payer, party, or system even if the group bearing the actual costs is part of a risk-sharing organization. For example, most providers in an ACO, Medicaid managed care plan, or Medicare Advantage network are expected to cover the upfront costs (such as staff training and adjustments of information technology) associated with the program, but savings accrue to the ACO or the plan (Hong et al., 2014a) . Even if the savings are shared with the clinician, experience suggests that it can take 3 years for the programs to produce savings, and this lag might discourage providers from investing in the first place. Supplemental payments to providers to support transformational and capital expenditures could help to defray the cost and speed adoption. Alternatively, a partial capitated fee (such as a per-member, per-month supplement) to the site that offers the care management program could cover part of the investment during the transition to value-based compensation.
The discrepancy between payment and savings has serious consequences for patients who are dually eligible for Medicare and Medicaid. In particular, the incentives for managing transitions from a facility to home are not well aligned. Care-coordination or caretransition programs that help to keep this population at home or in the community are often paid for by Medicare. However, the savings, which probably result from a reduction in long-term nursing-home days, accrue to Medicaid. An arrangement would have to be negotiated to figure out how Medicare and Medicaid could share in the savings that result from keeping dually eligible people at home or in community settings.
Increase Flexibility of Accountable Providers to Pay for Nonmedical Services
Another issue is the scope of covered clinical and social services. Unaddressed personal and social needs can increase health care use and costs. Conversely, home meal delivery, which is a low-cost and simple intervention, can reduce hospitalizations and delay nursing-home admissions and thus reduce health-care expenditures. In traditional Medicare, the critical component of care-management programs that is often associated with savings-the care coordinator (a social worker or care manager)-is not a covered service. Medicare Advantage does cover a few supplemental services, but the scope and duration are inadequate and disease specific. There is more extensive coverage of supplemental, nonmedical services for Medicaid beneficiaries than for Medicare beneficiaries, but a number of highly effective, low-cost, nonmedical health interventions are excluded. Examples include housing support and reimbursement for community health workers, who provide peer support in chronicdisease self-management and in navigating the system. However, we should be careful not to "medicalize" social services so that everything becomes health care and becomes subject to its rules. Other countries spend considerably more on social services; this allows them to spend less on medical care and can improve outcomes (Bradley and Taylor, 2013) .
Provide Intensive Technical Assistance to Providers Regarding Care for High-Need, High-Cost Patients
Once value-based payment incentives are in place to encourage providers to improve care for HNHC patients, health system leaders and clinicians will need technical assistance to design and implement effective programs. Fortunately, the literature provides some guidance. Substantial evidence shows that successful programs effectively target patients who will benefit from interventions. In light of the heterogeneity of the population, public and private insurers may need to adapt benefits, payments, and care models to specific needs of beneficiary groups. Segmenting the high-need population into groups and then targeting the most at-risk patients within the groups will facilitate more successful implementation. Segmentation can also allow for greater person-centered care by eliciting and tailoring care to patients' preferences (Berman, 2012) . For Medicare or dually enrolled beneficiaries, functional impairment is an important program eligibility factor to consider because such limitations correlate highly with increases in use, cost, and fragmented care. In the Medicaid context, patients who have substance-abuse disorders or severe and persistent mental health issues substantially increase spending; this suggests potential eligibility for this group of the Medicaid population (Boyd, et. al., 2010) .
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Give High Priority to Health-Information Exchange
The most promising care-management models depend on health information technology for efficient screening and identification of patients for inclusion. Information technology is crucial for enabling patients, caregivers, and providers in different settings and sectors to share critical behavioral, social, and medical information about patients to improve management of their care. Policies to promote interoperability and exchange of information among providers in and outside the health system could have important implications for the adoption and evaluation of promising programs.
Continue Active Experimentation and Support the Spread and Scale of Evidence-Based Practices
A number of promising models have demonstrated improvements in patient outcomes and reductions in spending, but much of the evidence base draws on studies conducted in few locations, health care settings, or populations. Even when promising models are successfully evaluated, generate favorable massmedia coverage, and generally achieve widespread acclaim, they do not necessarily develop a clear path to sustainability without continuing grant support. More could be done to enable the US health care system to sustain, spread, and scale innovative delivery models. If we cannot solve the related issues of sustainability and scale, we are at risk of repeatedly developing and reinventing small, innovative pilots that go nowhere. First, we need to achieve consensus on the criteria that should be met to declare a model "evidence based" or successful. As a first step toward that goal, the National Academy of Medicine released Vital Signs: Core Metrics for Health and Health Care Progress in April 2015; it recommended 15 common domains for assessing performance at every level of the health care system (IOM, 2015) . Next, payers and delivery-system leaders need to understand how core metrics can be applied to improve care delivery and health outcomes. The Institute for Clinical and Economic Review is developing new analytic tools to produce independent evidence on the effective and relative value of new technologies for families and society; these tools are designed to encourage public discussions about priorities in health care. Similar approaches could be used to assess effects on care-delivery models. Third, health care practitioners need more support to learn how to translate the successful features of evidence-based models. Toward this end, the ACA created the CMMI and Patient-Centered Outcomes Research Institute (PCORI) to promote experimentation to improve care for HNHC patients. The next administration and Congress should continue support for CMMI and PCORI with directions to test the effectiveness of care approaches for HNHC patients and should continue to encourage privatesector engagement.
Conclusion
Improving care for HNHC patients is a key lever to bring national health spending to a more sustainable level and accomplish many needed changes in our health care system. There is an opportunity for a new president and the next administration to build on promising models and implement policy changes to improve outcomes for HNHC patients. Our recommendations follow.
• Promote and improve the design of value-based payment.
• Increase flexibility of accountable providers to pay for nonmedical services.
• Provide intensive technical assistance to providers regarding care for HNHC patients.
• Give high priority to health information exchange.
• Continue active experimentation to accelerate the spread and scale of evidence-based practices.
The challenge before us is to apply what we know to improve the health of Americans; this would also contribute to the nation's economy. With the policy opportunities outlined above, we believe that the new federal administration could improve the health and welfare of our nation's HNHC patients considerably.
